With the right long-term decisions Britain can lead in some of the fastest-growing and highest value-added sectors -City and business services, education and health, creative and sciencebased industries -once small, now one-third of our economy and exports, soon a much higher share of jobs and wealth.
Introduction
In the industrialised economies, analysts and policymakers are paying increasing attention to the significance of a cluster of "creative industries". As the dominance of the traditional industrial economy that is based on the intensive or extensive use of the conventional factors of production fades away, a new economy that is based on knowledge and cultural capital is gradually taking its place. Traditionally conceived as a part of the broader cultural industry, creative industries are defined as: "those activities which have their origin in individual creativity, skill and talent, and which have a potential for wealth and job creation through the generation and exploitation of intellectual property" according to the UK Department of Culture, Media and Sports (DCMS, 1998) . The UK creative sector, which broadly covers a range of activities such as the design of fashion and other cultural products, advertising, television and film, architectural design and specialised computer services, is one of the fastest growing sectors in terms of output, export and employment within the UK economy (DCMS, 1998; DCMS, 2006a) 1 . As the estimates by the UK Office of National Statistics (ONS, 2006) show, between 1993 and 2004, gross value added (GVA) and export in the creative sector grew by an average of 7% and 7.8% per annum respectively, as compared with only 5.5% and 6.4% achieved by the whole UK economy. By 2004, the creative sector shared 8.8% of GVA and 10.3% of total UK export. The creative sector is also creating an increasing number of jobs in the economy (Garnham, 2005) . From 1997 to 2005, employment in the creative sector grew on average by 2% per annum (DCMS, 2006b) . Direct employment in this sector was estimated to be 1.8 million in the summer quarter of 2005 (Hutton, 2007) , with the majority of the creative jobs (around 60%) being concentrated in London and the Greater South East of England.
According to the ONS and the DCMS classification, the UK creative sector is dominated by services activities. From 1992 From -2004 , the services component of gross value added at basic prices grew by 150.9% (from £32.2 billion to £80.7 billion) whereas the manufacturing component grew by a mere 17.0% (from £9.7 billion to £11.4 billion). Thus, the growth in the creative industries is generally consistent with the changes in the industrial structure within a post-industrial economy. In the literature on economic growth and development, the unbalanced growth between the services sectors and the traditional primary and secondary sectors posits potential problems for the sustainability of economic growth in the long-run (see the original contributions by Baumol (1967 Baumol ( , 1985 ; Baumol et. al. (1989) ; and the recent debate by Oulton (2001) and Yin (2006) ). Barro (2003) also argued that fast-growing sectors are usually victims of their own success in the long run. What lies at the heart of the long-run prospect of economic stagnation is the intrinsic slower productivity growth in the services sectors than in the traditional manufacturing sectors and the assumption of homogeneous consumer preference for all kinds of products. Such mechanisms will result in the services sector absorbing more and more resources and eventually lead to economic stagnation -the essence of Baumol's "cost disease" argument. However, the creative sector distinguishes itself from the traditional services sectors in that the products of the former embody a high content of skills and value added and is highly desired in an affluent society. Moreover, largely due to the legacy of the British Empire, early industrialisation, high levels of education, sophisticated consumer taste and vast accumulated wealth, the UK traditionally enjoys a comparative advantage in the production and distribution of such products in the international markets. It is little wonder that the UK DCMS regards the creative sector as a key player in the modern knowledge-based economy (Oakley, 2004) . What is more, the cultural sub-sectors play an increasingly important role in the re-generation of UK cities and regions in the post-industrial era (Hall, 2000) .
Although a relatively recent policy construct by the new Labour government (Roodhouse, 2003) , much of recent discussion could be traced back to the theoretical contribution from critical cultural theories developed by the Frankfurt School (see Adorno and Horkheimer, 1997; Adorno, 2001 ) and the discourse on social and cultural capital (see Bourdieu, 1984) .
Cultural economics which emerged from the early, predominantly sociological paradigm has established itself as an interdisciplinary field of study (Thorsby, 2007) . From the early applied analysis on the arts sector by Baumol and Bowen (1966) , Thorsby (1994) and Caves (2003) to other within and cross country comparisons (Lazzeretti, 2003 , Power, 2003 , economists have been motivated in their pursuit by applying rigorous economic analysis to studying the phenomenon of cultural industries and informing the course of public debate. In the British context, Garnham (2005) argued that the mobilisation of the term "creative industries" rather than "cultural industries" has enabled the new Labour government to achieve a number of important policy goals, such as the inclusion of software industry into the classification which is an important source of knowledge and comparative advantage, and in further legitimising the public support for a "creative" sector' 2 .
Nevertheless, despite superior past performance and growing interests in the continued success of this sector (Hesmondhalgh and Pratt, 2005) , some unstable patterns and trends have emerged in the most recent past (see Table 1 below, and the discussion by Elliot and Atkinson, 2007; Heartfield, 2000) . Therefore, how sustainable is the superior export performance and the momentum of output growth in this sector remains an open question. A sensible answer requires a careful examination of the sector's own productive characteristics, factor contents and intensity as well as its dynamic relationship with the rest of the economy in addition to the historical comparative advantages that the UK enjoys over its main international competitors. Given the short history of interest in this sector by policymakers and analysts in the UK and thus the relative paucity of empirical evidence, especially the lack of comparable world trade data in services, it is still premature to undertake a comprehensive study of the relevant issues. Moreover, the special characteristics of this sector and its products also present fresh challenges to both the conceptual framework and empirical methods for the analysis of its international competitiveness. Thus, the present assessment has to focus on some relevant aspects that can be practically yet usefully analysed with the available information. While various qualitative models and approaches have been proposed by the government and academics to study creative industries (see Thorsby, 2007) , it could be argued that very few of these models and approaches have explicitly drawn on a quantitative economic model that is capable of systematically analysing a cobweb of connections between the creative sector and the primary factor markets, upstream business suppliers and downstream business users, as well as the final markets, particularly the export markets. Oakley (2004) , for example, argued:
"while the UK has made many strides in measuring the size and structure of the creative industries themselves, the relationship between the sectors and the other claims made for it (e.g. growth and export) are largely under-researched and hence poorly understood" (p.71).
The concern for "the complete lack of 'evidence-based policy' in what is a high profile public policy area" raises the question regarding the sustainability of this sector (ibid. p. 75-76).
Thus, in order to assess the real impacts of creative industries against a number of important economic claims, a new empirical approach is deemed necessary to provide a comprehensive and detailed account of creative industries in the UK. This is especially true if such an approach could provide a systematic understanding of the nature of economic linkages created by creative industries, and more importantly, in answering the crucial question of whether or not, and the extent to which, the industrial capabilities established by creative industries are, indeed, truly capable of creating comparative advantages and sustaining the UK's international competitiveness in creative export.
Recent efforts by the UK ONS and DCMS to publish a range of statistics on this sector according to the SIC2003 input-output classifications of industries, together with the availability of detailed input-output data have greatly facilitated the task. However, the lack of sector specific data on factor inputs into the creative sector in the present exercise, precludes the traditional international trade approach to the sources of industrial competitiveness and trade specialisation. Moreover, the distinct characteristics of the creative sector render the traditional theories of comparative advantage less applicable than in the manufacturing industries where the theories are usually applied and tested. Analysts have become increasingly critical of the conventional approaches in overlooking the institutional, structural, and behavioural factors that affect the performance of business enterprises and industries. In this context, the central purpose of this paper is to adopt the industrial capabilities (or the "home market effect") argument to assess the competitiveness of the creative industries and the sustainability of the superior export growth within the cluster of creative industries. The industrial capabilities argument has a long economic lineage that dates back to Myrdal (1957) , Hirschman (1958) , Kaldor (1966) , Richardson (1972) and has been recently revived by Porter (1998a) and formalised by Krugman (1980 Krugman ( , 1991 Krugman ( , 1996 . In particular, the current study focuses on the linkages between the UK creative sector and the rest of the economy as indicators of the domestic industrial capabilities for the sector to compete on the international market. As such, the approach is complementary to, and indeed a further extension of, cluster analysis developed by Porter (1998b) . Moreover, the study also adopts the concept of revealed comparative advantage (RCA) that was originally proposed by Balassa (1965) to examine the competitive positions of the UK creative industries vis-à-vis the other domestic industries and the creative industries in the EU15 countries. A final objective is to examine the relationship between sectoral linkages and their comparative advantages.
In order to accomplish the above objectives, the present study constructs a 31x31 UK I-O 
Sectoral linkages, industrial capabilities and revealed comparative advantage
There is a large body of theoretical and empirical arguments to challenge the traditional explanation of international competitiveness and trade specialisation in terms of the Ricardian model that is based on the cross-country differences in labour productivity or the HeckscherOhlin model that is based on differences in factor endowments (see, e.g., Leontief, 1953; Bowen et. al., 1987; and Krugman, 1996) . Such studies tend to show that there is a very low correlation between the endowments of factors and the factor contents embodied in net exports across a large number of countries. The traditional theories also fail to explain the apparently significant two-way flows of very similar types of goods and services between countries that exhibit strong resemblance in factor endowments. What is more, cross-country differences in factor productivity is assumed rather than explained. In the context of the creative sector, the applicability of the traditional theories is particularly limited, as the assumptions of perfect competition, the use of conventional factors of production, similar production technology, homogeneous goods and consumer preferences across countries are especially weak in this sector. As is becoming increasingly clear to analysts, those production processes that are knowledge-intensive in nature, such as the production of creative goods and services, are typically characterised by imperfect competition and give rise to distinctive trade patterns that cannot be explained by the traditional theories (for example, see the discussion in Carr, et. al. 2000, and Brakman1 and Van Marrewijk, 1996) . Moreover, due to the high level of customisation of the products and sophistication of final user taste (Wiesand, 2005) , the production process is skilled labour intensive, requires limited physical capital input, and cannot usually enjoy the scale economy. Therefore, unit cost and relative price (terms of trade)
considerations are expected to play a less significant role in shaping the specialisation of production of creative products than the traditional manufacturing products.
An alternative perspective on the competitiveness of industries and nations does not focus on the initial differences in productivity or factor endowments, but the dynamic inter-play by different parts of the economy to generate self-supporting and re-enforcing forces within the domestic economy that enable individual industries to compete on the international market.
At the industry or firm level, in addition to factor inputs and production technology, the competitiveness of individual industries and firms depends crucially on their ability to create and sustain a cobweb of connections and reap the benefit of dynamic interplay amongst business as well as final users. This ability forms the core of the firms' industrial capabilities to compete both domestically and externally. Hirschman's concept of linkages was originally used for the purpose of identifying "key"
sectors that can act as the locomotive for the whole economy, not for measuring the 8 competitiveness of domestic industries on international markets. The idea that the linkage effects in the domestic economy matters for external competitiveness of domestic industries was put forward by Linder (1961) and further extended by Krugman (1980) , Lundvall (1988) , Porter (1998b) and Drejer (2000) . The basic arguments are as follows. Before a new product is launched for the export market, it is usually tested on the domestic market first. The size and the quality of demand on the domestic market are important not only for the new product to develop and grow, but also for the producers to specialise on its production to take advantage of the economy of scale or scope and the gains from international trade. It must be emphasised that the domestic demand does not just come from the final users, but also from the intermediate business users. Moreover, the dynamic interactions and knowledge and technology spill-over between the industry on the one hand and the domestic users and suppliers on the other hand also give rise to increasing returns to scale or scope, further enhancing the competitiveness of the industry.
Despite its descriptive richness, the concept of Hirschmanian linkage was not practically operational until the input-output based linkage measures that were originally developed by the Danish economist P.Nørregaard Rasmussen (1957) became widely adopted by economic analysts. For each industry, Rasmussen proposed two indices to capture the backward and forward linkage with the remaining industries. The former is termed the power of dispersion and the latter the sensitivity of dispersion, and the two indices are calculated as follows:
In the above expressions, i and j refer to individual industries, n is the total number of . This measure can be interpreted as recording the extent to which all the industrial sectors' outputs increase due to a unit of primary input into industry i. In other words, as a result of a unit increase in the value added that is generated by industry i, all other industries will respond to this innovation in industry i by increasing their production as well.
It is worth mentioning that in the literature on economic development, the various linkage measures have focused exclusively on the industry-to-industry linkages but completely ignored the linkages to the primary factors markets or the final markets. As Yin (2006) illustrates , analysts to suggest that the issue can only be resolved through empirical investigation (Proudman and Redding, 2000) . Therefore, the subsequent discussion and empirical analysis attempt to provide some prima facie evidence on the relationship between economic linkages and external comparative advantages. To measure the actual comparative advantages of industries, a widely adopted procedure is based on the concept of revealed comparative advantage (RCA) that was originally proposed by Balassa (1965) . RCA pertains to the relative trade performance of individual countries in exporting particular commodities. On the assumption that the commodity pattern of trade reflects the cross-country differences in relative costs as well as in non-price factors, including industrial capabilities, this is assumed Therefore, the within-country RCA can be calculated as follows:
Where M and MT denote sectoral and total imports respectively. Again, a value above unity indicates the sector's above-average ability to generate net exports and thus a comparative advantage over the other sectors in the external market.
The concept of linkages and revealed comparative advantages has been employed in numerous empirical studies on many different industrial sectors in the literature (see Balassa, 1977; Yeats, 1985; Laursen, 1998; Ferto and Hubbard, 2003) . However, there has been relatively scarce empirical evidence on linkages and comparative advantages in services in general and the creative sector in particular. Porter (1998a) provides mainly qualitative discussion of the competitive advantages enjoyed by several British service industries. As he points out, many industries in which the UK still maintains competitive advantage are related to luxury, leisure, entertainment and wealth. In accordance with Porter's analysis, there are a number of reasons why the UK has so far managed to do well in the creative sector. First, due to the legacy of the British Empire, early industrialisation, and the vast amount of accumulated wealth, the UK enjoys the first mover advantage in many such industries in which established international brand names and distribution channels are hard to mimic or supplant. Moreover, the products of such industries are not very price-sensitive and consumers value traditional methods of production. Thus it is difficult for new comers to replace British firms through technological advancement. Second, the UK has a sophisticated domestic consumer base for cultural and wealth-related goods. Third, the British education system traditionally favours arts and humanities (as well as pure sciences), which provides a substantial skill base for the production of cultural goods. All such factors suggest that an analysis of the domestic industrial capability for the UK creative sector must go beyond the conventional industry-to-industry linkages to incorporate linkages to the factor and final markets. A comprehensive examination of all the factors is beyond the scope of this paper.
Nevertheless, some effects can be captured through the type-II linkages as discussed above.
Having reviewed the relevant literature on the connection between linkages and competitiveness, the study proceeds to examine the UK creative sector in the context of a cobweb of connections between this sector and the primary factor markets, upstream business suppliers and downstream business users as well as the final markets, particularly the export markets.
Empirical analysis of the UK creative industries
The purpose of this section seeks to elucidate the process of data collection, development of relevant research methods and empirical analysis. Starting with data collection, the ONS compiled a specific set of accounts for a collection of cultural clusters on the basis of the 123
x 123 input-output use tables (ONS, 2006) . The UK DCMS also has a separate but closely A careful reading of these tables reveals the following characteristics of the sector: i) Sales of fashion design related creative products (sectors 22-24) are primarily for the domestic consumer market, which accounts for over 76%-86% of the total sales of such products. In contrast, the business-oriented creative products such as architectural design and computer services mainly sell to the intermediate markets.
ii) On average, the creative sector provides a smaller proportion of their products to the export market than the non-creative sectors. Thus, on the basis of this piece of evidence alone it is not possible to establish whether or not the creative industries have comparative advantage in generating exports.
iii) The creative sector has an average share of value added in total output of 52%, which is higher than the 46% in the non-creative sector. Although there is no difference in the average share of capital income between the creative and non-creative sectors, the share of labour income is significantly higher in the creative sector (34%) than that in the non-creative sectors (28%). This evidence confirms the belief that the creative sector specialises in high value-added and skilled labour intensive products.
iv)
There are significant flows of services within the creative cluster, suggesting the presence of a self-supporting mechanism within the cluster.
To capture the interactions between the different sectors more formally, the next section turns to the derivation of the various linkages. Since the I-O matrix at hand is not a conventional balanced industry by industry or product by product matrix but a product by industry use matrix, the conventional way of deriving the linkages has to be modified. Straightforward algebraic manipulation suggests that the Leontief and Goshian inverse matrices should be modified in the following way:
Where αˆ is a diagonal matrix with the diagonal elements being the ratios of the total output of each industry to the total output of each product. (29) * Type-II (C) refers to linkages that incorporate the induced multiplying effects from consumer spending and type-II (X) refers to the endogenised multiplying effects from exports.
** The numbers in brackets indicate the sectoral rankings
Clearly, industries in the creative sector exhibit heterogeneous characteristics in their relationship with the rest of the economy. There is a clear contrast between two broad subgroups: fashion design related industries such as footwear, wearing apparel and fur products, and knitted goods on the one hand; and business services oriented industries such as printing and publishing, architectural and technical consultancy, and computer services on the other hand. The fashion-related industries (plus advertising) have much stronger industry-toindustry forward linkages than backward linkages -these occupy the top four positions in the ranking of forward linkages, whilst also having the weakest backward linkages among all the industries. These results are not surprising given the special characteristics of these industries.
As is discussed earlier, the production of fashion and cultural goods and services requires little inputs of raw materials or physical capital, hence there is limited backward linkage to upstream suppliers. On the other hand, the creative designs and products are incorporated into the production of other goods and services in a wide range of other industries, hence there is a strong downstream linkage to the business users.
In contrast, the business services oriented industries have a more balanced relationship with the other industries, although the backward linkages tend to be stronger than the forward Table 6 . If the SRC is close to one, the relative comparative advantage positions have hardly changed from one period to another. Thus, the results in Table 6 RCA (2003) RCA (2000) RCA ( It is worth noting that only industries 7, 9, 10, 11 and 12 in the table bear some resemblance to the corresponding creative industries as defined in this study. Clearly, over the period from Having derived the economic linkages and comparative advantage position for all the UK industries, the present study now examines the relationship between the two aspects. Table 8 reports the sample correlation coefficients between the within-country sectoral RCA for exports to different markets and the type-I and type-II backward and forward linkages. forward linkages tend to be negatively related, to the RCAs. Such a finding is rather puzzling.
A tentative explanation is offered here. Industries that have strong backward linkages draw an assortment of resources from other industries (in the case of the creative sector from other industries within the same sector or cluster) and are able to internalise the benefits of design and technology embedded in the other products in their own products. Therefore, such industries will be able to build up superior competitive capabilities. On the other hand, industries with strong forward linkages will generate strong spill-over effects to the other industries that cannot be easily internalised. Such industries may produce favourable externality effects on the other parts of the economy, but the effect of their strong forward linkages on their own competitive capabilities may be limited or even detrimental.
Discussion and conclusion
The present study presents, for the first time, a systematic and detailed examination of the economic linkages between the UK creative industries and the rest of the economy as well as There is some evidence to support the industrial capabilities argument that industrial structure and organisation matter for industries' comparative advantages, especially in the context of the creative industries. Moreover, within-country cross-sectoral comparative advantages seem to be positively related to the backward linkages but negatively related to the forward linkages.
A tentative explanation for this puzzling finding may lie with the industries' ability to internalise and appropriate their dynamic interactions with the rest of the economy.
A number of policy implications may be drawn from the empirical results here. First, given the positive relationship between backward linkages and comparative advantages and the special characteristics of the creative sector, there is a potential role for the government and local development agencies to play in enhancing local competitive capabilities through more targeted approaches. For example, many creative industries have very limited backward linkages and these businesses tend to operate on a small scale. Lack of information, formal business contact with local and international suppliers and expertise may be the underlying reasons. Through information provision and even direct training of local expertise at local schools and colleges and nationally employing less restrictive immigration policy to attract highly skilled migrants, the government can help to nurture a more formal and dynamic business relationship between the creative industries and local suppliers.
Second, although industries with strong forward linkages seem to be unable to appropriate all the benefits that arise from their innovation, such industries do generate favourable externalities to the rest of the economy. Given their small scales of operation and the prohibitively high costs of pursuing copyright cases individually, the creative industries face an even stiffer challenge than the traditional manufacturing sectors in their effort to reap the full benefits of their enterprise. Therefore, government policies regarding intellectual property rights and selective industrial subsidy may be effective tools in helping such industries to function and prosper. means that all the retail and wholesale margins are deducted from the outputs of the retail and wholesale distribution industries and included in the calculation of the outputs of other industries. A consequence of this treatment is that the input-output relationship and thus the calculations of the linkages are severely distorted. To overcome this distortion, a partial solution is to revalue the use matrix at producers' prices, i.e., to remove all trade margins from the other industries and allocate these to the retail and wholesale distribution industries.
Since the ONS publishes all the trade margins on the 123 products, the task is to allocate these margins to different industries for their intermediate inputs and the final users for their final consumption of these products. There is no means by which this can be done accurately.
Therefore, a rough method is to use an OECD I-O table for the UK in 1998 (the latest one available) at producers' prices to estimate the trade margins on different industries and final users and then to apply the margins in the present use matrix. Finally, the 31 x 31 use matrix for this study is adjusted and rebalanced. It must be emphasised that although the adjustment of the trade margins in the use matrix affects the magnitudes of the derived economic linkages, it does not alter the main qualitative results of the present study whatsoever. For example, working with the original official use matrix without allocating the trade margins, the main qualitative results such as the negative correlation between forward and backward linkages, the asymmetry between forward and backward linkages in the creative industries, the positive correlation between backward linkages and comparative advantages and the negative correlation between forward linkages and comparative advantages all hold. Due to presentational difficulties, the 31 x 31 use matrix is not reported here but will be made available upon request.
Notes
1 A detailed classification of the creative sector by the ONS is given in the Appendix. 2 Furthermore, the claims that the creative industries are both the key growth sector and sources of future employment growth and export have made it possible to present the creative industries as a much larger and more significant part of the economy (Hesmondhalgh, 2007, p145) .
